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Abstract Of EP0320908 

A mono-layer liquid phase type water-based insecticidal aerosol comprises a base liquid for aerosol 
containing at least one specific pyrethroidal compound, a specific organic solvent and a specific buffer 
solution, which base liquid has a pH of from 7.0 to 1 1 .0, and dimethyl ether as a propellant. The aerosol 
according to the present invention has a long-term storage stability as well as an excellent insecticidal 
activity and causes no corrosion of the container. 
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Description 

The present invention relates to a mono-iayer liquid phase type water-based insecticidal aerosol. 
Since water-based insecticidal aerosols are neither inflanmable nor toxic for mammals as well as due to 
5 relatively low manufacturing costs, they have recently been subject to various developments. 

However, most of the conventionally l<nown water-based aerosols are the so-called two-layer liquid phase 
type water-based ones, that is, the liquid phase separates in two layers. Consequently, before the use of such 
aerosols, homogenizing the liquid phase by shaking is necessary. 

To avoid this Inconvenience, the so-called mono-layer liquid phase type water-based insecticidal aerosols 
10 have been developed. This type of aerosols can be prepared by dispersing an insecticidalty active ingredient 
such as a pyrethroidal insecticidal compound in water with the aid of ethanol, etc followed by mbclng with a 
propellant such as dimethyl ether. 

However, this type of insecticidal aerosols, when put to practical use, have serious problems that corrosion 
occurs on the inner wall of the aerosol container made of tinplate during tiie storage, which in turn causes the 
15 leak of the propellent gas , and that the effect of the aerosols is lowered by the decomposition of the insecticidal 
compound contained in the aerosols. 

The technical problem underiying the present invention is to develop a mono-layer liquid phase type wa- 
ter-l>ased Insecticidal aerosol which does not cause such problems. The solution is a mono-layer liquid phase 
type water-based insecticidal aerosol which comprises 
20 (A) a base liquid for aerosol containing as an Insecticldally active ingredient at least one pyrethroidal com- 
pound selected from the group consisting of : 

3-phenoxybenzyl 2,2-dlmethyl-3-(2,2-dichlorovinyt)cyclopropanecarboxyIate (pemfiethrin), 
3-phenoxybenzyl chrysanthemate (phenothrin), 
5-benzyl-3-furylmethyl chrysanthemate (resmethrin), 
25 1-ethynyi-2-methyl-2-pentenyl chrysantiiemate, 

2-(4-ethoxyphenyl)-5-(4-f]uoro-3-phenoxy)phenyl-2-methylpentaneand 
2-[1-metiiyl-2-(4-phenoxyphenoxy)elhoxy]pyridlne(pyriproxyfen), 
an organic solvent selected from the group consisting of : 
Isopropyl alcohol, 
30 n-propyl alcohol, 

ethyl alcohol, 
propylene glycol, 
propylene glycol methyl ether, 
dipropylene glycol metiiyl ether, 
35 tripropylene glycol methyl ether and acetone, 

and a buffer solution, which base liquid has a pH of from 7.0 to 11.0, and 
(B) dimethyl ether as a propellant 

The insecticidal aerosol of the present invention can be kept in a homogeneous liquid phase without caus- 
ing separation In two layers even when It is stored for a long period of time at a relatively high temperature. In 
40 addition, there is no generation of rust on tiie wall of the aerosol container, and the insecticldally active ingre- 
dient remains stable. 

Accordingly, the Insecticidal aerosol of the present invention can be used as they are and requires no pre- 
vious shaking at the time of application, and also tiiey can exhibit an excellent effect as an insecticide. 

Each of the pyrethroidal compounds belonging to the foregoing group used as the insecticidally active 
45 ingredient has steric and optical isomers. And these Isomers and their mbctures may be used in the present 
invention. 

The insecticldally active Ingredient is usually blended in the aerosol In an amount of 0.01 to 2% by weight, 
preferably 0.03 to 1% by weight based on tiie total weight of the aerosol. 

Specific examples of the buffer solutions are : 
so ammonium benzoate-NaOH tntffer solution, 

sodium benzoate-benzolc acid buffer solution, 

ammonium benzoate-ammonia buffer solution. 

ammonium benzoate-benzolc add buffer solution, 

KH2P04-NaOH buffer solution, 
55 NaOH-sodlum bimaleate buffer solution, 

tris - maleate*-NaOH buffer solution and 

NaaCOa-NaHCOa buffer solution. 

*(mbdurB of tris(hydrQxymethyl)aminomethane and maleic acid) 
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The buffer solution is Incorporated in tlie aerosol in an amount of 10 to 55% by weight, preferably from 20 
to 50% by weight based on the total weight of the aerosol. 

The amount of dimethyl ether, a propeliant, used is usually from 1 0 to 80% by weight, preferably from 30 
5 to 60% by weight based on the total weight of the aerosol. 

The amount of the organic solvent used is usually from 10 to 70% by weight, preferably from 18 to 40% 
by weight 

in the Insecticidal aerosols of the present Invention, surface active agents, synergists, perfumes, fun- 
gicides, etc. may be used together if necessary. 
10 As the synergists, conventional ones such as piperonyl butoxide, S-421 , MGK-2e4, Synepirin. etc. may be 
used. 

The insecticidal aerosols of the present invention may be prepared, for example, by the following method: 
Prescribed amounts of the Insectiddally active Ingredient, organic solvents and if necessary, surface active 
agents, synergists, perfumes, fungicides, etc. are mixed at room temperature or under heating and put in an 
IS aerosol container ; a prescribed amount of the buffer solution having a prescribed pH value is added, and the 
base liquid for aerosol thus obtained is conditioned so as to have a pH in a range of from 7.0 to 11 .0 ; and after 
mounting a valve portion on the aerosol container, dimethyl ether is charged into the container under pressure 
through the valve portion. 

The present invention will be illustrated In more detail with reference to the following examples and conv 
20 parative examples. 

In the following examples, parts mean a part by weight 



EXAMPLE 1 

25 0.3 Part of phenolhrin and 24.7 parts of isopropyl alcohol were well mixed under heating and introduced 
Into an aerosol container made of tinplate. To the mbcture were added 30.0 parts of an ammonium benzoate- 
ammonia buffer solution, which had been prepared by adding a 29% aqueous ammonia to a 1 .0% w/W aqueous 
ammonium benzoate solution and then conditioning the pH of the solution to 1 1 .3. Thus, a base liquid for aerosol 
having a pH of 1 1 .0 was prepared. Thereafter, a valve portion was mounted on the aerosol container, and 45.0 

30 parts of dimethyl ether were charged Into the container under pressure through the valve portion. 

The insecticidal aerosol of the present Invention thus prepared was stored at 45'C for 3 months. Then the 
aerosol in the container was observed. It was found that the aerosol was not recognized to be separated, 
remaining homogeneous and transparent The content of phenothrln in the aerosol was determined by gas 
chromatography under the following conditions and compared with the content which had been detemnined 

35 immediately after preparation of the aerosol. As a result the percentage of the remainder of phenothrln was 
found to be 95.5%. 

The generation of rust on the wall of the aerosol container was not observed. 



Apparatus : FID 
40 Column : 2% DEGS [Chromosorb W (AW. DI^CS. 100-120 mesh)]. 

Glass column of 1.1 m x 3 mm^ in size. 
Column temperature : 21 0°C 
N2 flow rate: 50m!/min 
Internal standard : Tetramethrin 

45 

EXAMPLE 2 

0.3 Part of resmethrin and 24.7 parts of isopropyl alcohol were well mixed under heating and Introduced 
into an aerosol container made of tinplate. To the resulting mixture were added 30.0 parts of an ammonium 
50 benzoale-NaOH buffer solution, which had been prepared by adding a 1 0% w/w aqueous NaOH solution to a 
1 0% w/w aqueous ammonium benzoate solution and then conditioning the pH of the solution to 1 1.3. Thus, a 
base liquid for aerosol having a pH of 11.0 was prepared. Thereafter, a valve portion was nwunted on the 
aerosol container, and 45.0 parts of dimethyl ether were charged Into the container under pressure through 

the valve portion. u -n. *u 

55 The Insecticidal aerosol of the present Invention thus prepared was stored at 45*»C for 3 months. Then the 
aerosol in the container was observed. It was found that the aerosol was not recognized to be separated, 
remaining homogeneous and transparent The content of resmethrin in the aerosol was detenmined by gas 
chromatography under the following conditions and compared with the content which had been determined 
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Immediately after preparation of the aerosol. As a result, the percentage of the remainder of resmethrin was 
found to be 93.8%. 

The generation of rust on the wall of the aerosol container was not observed. 
Apparatus, column, column temperature and N2 flow rate : Same as in Example 1. 
5 Internal standard : Phenothrin 

EXAMPLES 

0.3 Part of permethrin. 0.5 part of sorbitan monoiaurate and 24.2 parts of isopropyl alcohol were well mbced 
10 under heating and introduced Into an aerosol container made of tinplate. To the mixture were added 20.0 parts 
of an ammonium benzoate-ammonia buffer solution, which had been prepared by adding a 29% aqueous 
ammonia to a 1.0% w/w aqueous ammonium benzoate solution and then conditioning the pH of the solution 
to 1 1 .3. Thus, a base liquid for aerosol having a pH of 1 1 .0 was prepared. Thereafter, a valve portion was moun- 
ted on the aerosol container, and 55.0 parts of dimethyl ether were charged into the container under pressure 
15 through the valve portion. 

The insecticidal aerosol of the present invention thus prepared was stored at45®C for 3 months. Then the 
aerosol in the container was observed. It was found that the aerosol was not recognized to be separated, 
remaining homogeneous and transparent The content of permethrin in the aerosol was determined by gas 
chromatography in the same manner as in Example 1 and compared with the content which had been deter- 
20 mined immediately after preparation of the aerosol. As a result, the percentage of the remainder of permethrin 
was found to be 91.9%. 

The generation of rust on the wall of the aerosol container was not observed. 

EXAMPLE 4 

25 

0.3 Part of (RS)-1-ethynyI-2-methyl-2-pentenyl (1 R)-cis, trans-chrysanthemate (empenthrin) and 24.7 parts 
of propylene glycol were well mixed under heating and Introduced into an aerosol container made of tinplate. 
To the resulting mbcture were added 30.0 parts of an ammonium benzoate-ammonia buffer solution, which had 
been prepared by adding a 29% aqueous ammonia to a 1.0% w/w aqueous ammonium benzoate solution and 

30 then conditioning the pH of the mbced solution to 10.5. Thus, a base liquid for aerosol having a pH of 1 0.0 was 
prepared. Thereafter, a valve portion was mounted on the aerosol container, and 45.0 parts of dimethyl ether 
were charged into the container under pressure through the valve portion. 

The insecticidal aerosol of the present invention thus prepared was stored at 45*^0 for 3 months. Then the 
aerosol in the container was observed. It was fourid that the aerosol was not recognized to be separated, 

35 remaining homogeneous and transparent The content of_empenthrin In the aerosol was detennined by gas 
chromatography under the following conditions and compared with the content which had been detennined 
immediately after preparation of the aerosol. As a result, the percentage of the remainder of empenthrin was 
found to be 98.7%. 

The generation of rust on the wail of the aerosol container was not observed. 

40 

Apparatus : FID 

Column : 5% SE-30 [Uniport HP (1 00-120 mesh)]. 

Glass column of 1.1 m x 3 mm^ In size. 
Column temperature : ISO'^C 
45 N2 flow rate : 50 ml/min 

internal standard : Dimethyl phthalate 

EXAMPLES 

so 0.3 Part of pyriproxyfen and 24.7 parts of ethyl alcohol were well mbced under heating and Introduced Into 
an aerosol container made of tinplate. To the mixture were added 30.0 parts of an ammonium benzoate-am- 
monia buffer solution, which had been prepared by adding a 29% aqueous ammonia to a 1.0% w/w aqueous 
ammonium benzoate solution and then conditioning the pH of the mbced solution to 10.5. Thus, a base liquid 
for aerosol having a pH of 1 0.0 was prepared. Thereafter, a valve portion was mounted on the aerosol container, 

55 and 45.0 parts of dimethyl ether were charged into the container under pressure through the valve portion. 

The Insecticidal aerosol of the present invention thus prepared was stored at 45^C for 3 months. Then the 
aerosol In the container was observed. It was found that the aerosol was not recognized to be separated, 
remaining homogeneous and transparent. The content of pyriproxyfen in the aerosol was determined by gas 
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chromatography under the following conditions and compared with the content which had been determined 
immediately after preparation of the aerosol. As a result, the percentage of the remainder of pyriproxyfen was 
found to be 97.0%. 

The generation of rust on the wall of the aerosol container was not observed. 

6 

Apparatus : RD 

Column : 5% OV-101 [Uniport HP (100-120 mesh}]. 

Glass column of 1.1 m x 3 nrvn^ in size. 
Column temperature : 260^C 
10 Hz flow rate : 50 ml/min 

Internal standard : Trlphenyl phosphate 

EXAMPLE 6 

IS 0.3 Part of 2-(4-ethoxyphenyl)-6-<4-fluoro-3-phenoxy)phenyl-2Hfnethylpentane and 24.7 parts of trip- 
ropylene glycol methyl ether were well mixed under heating and Introduced into an aerosol container made of 
tlnpiate. To the mbcture were added 30.0 parts of an ammonium benzoate-ammonia buffer solution, which had 
been prepared by adding a 29% aqueous ammonia to a 1 .0% w/w aqueous ammonium benzoate solution and 
then conditioning the pH of the mixed solution to 1 0.5. Thus, a base liquid for aerosol having a pH of 1 0.0 was 

20 prepared. Thereafter, a valve portion was mounted on, the aerosol container, and 45.0 parts of dimethyl ether 
were charged into the container under pressure through the valve portion. 

The insecticidal aerosol of the present invention thus prepared was stored at 45X for 3 months. Then the 
aerosol in the container was observed, it was found that the aerosol was not recognized to be separated, 
remaining honrwgeneous and transparent The content of 2-{4-ethoxyphenyi)-5-^4-fluoro-3-phenoxy)phenyl-2- 

25 methylpentane in the aerosol was detemnined by gas chromatography In the same manner as In Example 5 
and compared with the content which had been detemilned immediately after preparation of the aerosol. As a 
result, the percentage of the remainder of 2-(4-ethoxyphenyl)-5-(4-fluoro-3-phenoxy)phenyl-2-methylpentane 
was found to be 92.1 %. 

The generation of rust on the wall of the aerosol container was not observed. 

30 

COMPARATIVE EXAMPLE 1 

An aerosol was prepared in the same manner as in Example 3 except that an ammonium benzoate-am- 
monla buffer solution having a pH of 13.3 was used, and that the pH of the base liquid for aerosol was con- 
35 ditioned to 13.0. ^ 

The insecticidal aerosol thus obtained was stored at 45''C for 3 months. Then the pennethrin in the aerosol 
was detennined by gas chromatography in the same manner as in Example 3 and compared with the content 
which had been determined immediately after preparation of the aerosol. As a result, the percentage of the 
remainder of penmethrin was found to be 54.3%. 
40 In addition, the generation of rust on the wall of the aerosol container was observed. 



Claims 

45 1 . A mono-layer liquid phase type water-based insecticidal aerosol which comprises 

(A) a base liquid for aerosol containing as an insecticldally active ingredient at least one pyrethroidai com- 
pound selected from the group consisting of : 

3-phenoxybenzyl 2,2-dimethyl-3-(2,2-dichlorovinyl)-cyclopropanecarboxyIate(pemfiethrin). 
3-phenoxybenzyl chrysanthemate (phenothrin), 
SO 5-benzyl-3-furylmethyl chrysanthemate (resmethrin), 

1- ethynyl-2-methyl-2-pentenyl chrysanthemate, 

2- (4-ethoxyphenyl)-5-(4-fluoro-3-phenoxy)-phenyl-2-methylpentane and 
2-[1-methyl-2-(4-phenoxyphenoxy)ethoxy]pyridine(pyriproxyfen), 

an organic solvent selected from the group consisting of : 
55 Isopropyi alcohol, 

n-propyl alcohol, 
ethyl alcohol, 
propylene glycol, 
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propylene glycol methyl ether, 
dlprop^ene glycol methyl ether, 
tripropylene glycol methyl ether and acetone, 

and a buffer solution, which base liquid has a pH of from 7.0 to 11.0, and 
(B) dimethyl ether as a propetlant 

2. An aerosol according to Claim 1, wherein dimethyl ether as a propellent is blended in the aerosol in an 
amount of 10 to 80% by weight based on the total weight of the aerosol. 

3. An aerosol according to Claim 1 , which comprises an organic solvent selected from the group consisting 
of isopropyl alcohol, n-propyl alcohol, ethyl alcohol, propylene glycol, propylene glycol methyl ether, dip- 
ropylene glycol methyl ether, tripropylene glycol methyl ether and acetone in an amount of from 10 to 70% by 
weight based on the total weight of the aerosol. 

4. An aerosol according to Claim 1, which comprises a buffer solution of from 10 to 55% by weight based 
on the total weight of the aerosol.. 

5. An aerosol according to Claim 1 , which comprises said pyrethroidai compound in an amount of from 0.01 
to 2% by weight based on the total weight of the aerosol. 

Patentanspruche 

1. Insektizides Aerosol auf Wasserbasis vom Monoschicht-Fiussigphasentyp, umfassend 

(A) eine Basisflussigkeit fQr ein Aerosol, enthaltend als einen Insektlzid-aktiven WIrkstoff mindestens sine 
Pyrethroid-Verbindung, ausgewahit aus derGnippe : 

3-Phenoxybenzyl-2,2-dlmethyl-3-(2,2-dlchlorvinyI)-cyclopropancarboxylat(Penmethrin), 
S-Phenoxybenzylchrysanlhemat (Phenothrin), 
5-Benzyl-3-furylmethylchrysanthemat (Resmethrin), 

1- Ethinyl-2-methyl-2-pentBnylchrysanthemat, 

2- (4-EthoxyphenyI)-5-(4-fluor"3-phenoxy)-phenyl-2-methylpentanund 
2-[1-Methyl-2-(4-phenoxyphenoxy)ethoxy]pyridin (Pyriproxyfen), 

ein organisches Ldsungsmittel, ausgewShIt aus der Gruppe : 

Isopropylalkohol, 

n-Prapylalkohol, 

Ethylalkohol, 

Propylenglykol, 

Propyfenglykolmethylether, 

Dipropylenglykolmethylether, 

Tripropylenglykolmethylether und 

Aceton, 

und eIne Pufferldsung, wobel die BasisfiOssigkeit einen pH-Wert von 7,0 bis 1 1,0 aufweist, und 

(B) DImethylether als Treibmittel. 

2. Aerosol nach Anspruch 1 , In dem DImethylether als Treibmittel mit dem Aerosol in elner Menge von 10 
bis 80 Gew.-%, baslerend auf dem Gesamtgewicht des Aerosols venfnischt wlrd. 

3. Aerosol nach Anspruch 1, umfassend ein organisches Losungsmittel ausgewahit aus der Gruppe Iso- 
propylalkohol, n-Propylalkohol, Ethylalkohol, Propylenglykol, Propylenglykolmethylether, Dipropylenglykol- 
methylether, Tripropylenglykolmethylether und Aceton, in elner Menge von 10 bis 70 Gew.-% baslerend auf 
dem Gesamtgewicht des Aerosols. 

4. Aerosol nach Anspruch 1, untfassend eine Pufferidsung von 10 bis 55 Gew.-% baslerend auf dem 
Gesamtgewicht des Aerosols. 

5. Aerosol nach Anspruch 1 , umfassend die Pyrethroid-Verbindung In elner Menge von 0,01 bis 2 Gew.-%, 
baslerend auf dem Gesamtgewicht des Aerosols. 



Revendications 

1. Aerosol insecticide d base d'eau du type phase liquide en mono-couche, qui comprend : 

(A) un liquide de base pour Pa^rosol contenant comma ingredient actif comma insecticide au molns un 

compost pyr^throTde choisi panml : 

le 2,2-dim§thyi-d-(2,2-dichlorovinyl)-cyclopropanecarboxylate de 3-ph6noxybenzyle (penmdthrlne), 

le chrysanth§mate de 3-ph6noxyben2^e (ph6nothrlne), 
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le chrysanthdmate de 5-benzyl*3-furylm6thyle (resmdthrine), 

le chrysanth6mate de 1-6thynyl-2-m6thyl-2-pent6nyle. 

te 2-(4-^thoxyph^nyI)-5-(4-fiuoro-3-ph6noxy)-ph6nyU2-m6thylpentane et 

la 2-[1-m6thyl"2-(4-phdnoxyph6noxy)6thoxy]pyridine (pyriproxyf^ne), 

un solvant organique choisi dans le groupe ee composant de : 

ralcool Isopropylique, 

i'alooot n-propylique, 

ralcool ^thylique, 

le propylene glycol, 

rather mSthyllque du propylene glycol, 

rather m6thyllque du dipropyl^ne glycol, 

rather mSthylique du tripropyl^ne glycol et 

I'acdtone. 

et une solution tampon, lequel Itquide de base a un pH de 7,0 & 11,0, et 
(B) rather dlm6thylique comme propulseur. 

2. Aerosol selon la revendicatlon 1, dans lequel I'^therdimSthylique utilise comme propulseur est m6lang6 
dans Ta^rosol dans une proportion de 10 ^ 80% en poids par rapport au poids total de Ta^rosoi. 

3. Aerosol selon la revendicatlon 1, qui comprend un solvant organique choisi parmi I'alcool isopropylique, 
I'alcool n-propyllque, I'alcool 6t!iylique, le propylene glycol. Tether m6thylique du propylene glycol. r6ther 
m6thylique du dipropyl^ne glycol, Tether mSthylique du tripropyl^ne glycol et TacStone dans une proportion de 
10 d 70% en poids par rapport au poids total de Tadrosoi. 

4. Aerosol selon la revendicatlon 1, qui comprend une solution tampon dans une proportion de 10 ^ 55% 
en poids par rapport au poids total de Ta^rosol. 

5. Aerosol selon la revendicatlon 1, qui comprend ce compose pyr6throTde dans une proportion de 0,01 ^ 
2% en poids par rapport au poids total de Ta^rosol. 



